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ABSTRACT 

Background: Non-alcoholic fatty liver disease (NAFLD) is a risk factor for increased morbidity and mortality plus 
cardiovascular disease and malignancy. Despite all of these, most patients have good prognosis if diagnosed at early 
stages. Objective: The study was designed to evaluate different non-invasive methods as a diagnostic tool of non- 
alcoholic fatty liver disease among diabetic and non-diabetic patients. Patients and Methods: The study was done 
on 100 patients were divided into two groups of 50 diabetics and 50 non-diabetics with fatty liver disease on 
abdominal ultrasonography finding. These patients were assessed with transient elastography (TE) after lab tests and 
then scoring systems (Fib-4 and NAFLD fibrosis score) and liver stiffness scores were compared between the two 
groups. Results: There was statistically significant difference between the two groups as regard Fib-4 and NAFLD 
fibrosis score (p< 0.001), where Fib-4 and NAFLD fibrosis score were higher in group I (diabetic) than in group II (non- 
diabetic). A statistically significant difference between the two groups as regard liver stiffness (p<0.001), where liver 
stiffness was higher in group I than in group IJ. Liver stiffness score and NAFLD fibrosis score were statistically 
significantly higher in those with (>F2) than those with (F2 or less) (p<0.001). Conclusion: A combination of Fibroscan, 
Fib-4 and NAFLD fibrosis score provides a valuable non-invasive method in diagnosis of NAFLD patients, and this can 
eliminate the need for liver biopsy in patients without clear indication, especially diabetic patients that can help in early 
diagnosis of NAFLD before development of fibrosis. 
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INTRODUCTION PATIENTS AND METHODS 
Non alcoholic fatty liver disease (NAFLD) is one A cohort study conducted over a period between 
of the most common chronic liver diseases, it has January 2017 and June 2017. 100 patients were 
strong correlation with metabolic syndrome, and selected from Hepatology and Gastroenterology 
cardiovascular risk factors”. clinics, Ain Shams University Hospitals and El- Sahel 
According to the pathological changes, NAFLD Teaching Hospital with fatty liver disease. 


is classified into simple steatosis, NASH and 
associated cirrhosis °*). Simple steatosis is the fatty 
histological change in the liver, NASH is the disorder 


Inclusion criteria: The patients diagnosed as 
NAFLD; their age ranged from 20-70 years. 


of hepatic cell with inflammatory activity or damage Patients were classified into two groups: Group I: 50 
that can lead to cirrhosis or hepatocellular carcinoma diabetic patients with non-alcoholic fatty liver disease. 
(4) The first change of NAFLD is fatty degeneration Group II: 50 non-diabetic patients with non-alcoholic 
of liver. In order to control the progress of all the fatty liver disease. 
severe hepatic diseases, effective diagnostic tools are The following patients were excluded from the study: 
necessary to determine the severity of steatosis for the heavy alcohol consumption (>40 g pure alcohol per 
assessment and treatment of NAFLD ©’. day), positive history of HBV/HCV infection or drug 
Liver biopsy is the gold standard of the diagnosis induced hepatitis, patients on hepatotoxic medications 
of NAFLD, but it is invasive. Therefore, to find the such as: tamoxifen, diltiazem, methotrexate, 
effective non-invasive diagnostic approach of NAFLD corticosteroids, amiodarone, estrogen and 
is an important goal worldwide ©. Non-invasive antiretrovirals drugs, morbid obesity (BMI > 40 
diagnostic approaches are studied. Currently available Kg/m?), presence of other liver comorbidity including 
tests rely on two different but complementary haemochromatosis, Wilson's disease, alantitrypsin 
approaches: a ‘biological’ approach based on serum deficiency, autoimmune hepatitis and bilharziasis, and 
biomarkers of fibrosis and a 'physical imaging’ immune suppression. 
approach based on the measurement of liver stiffness 
using transient elastography . Ethical considerations 
This study was designed to evaluate different This study was performed in accordance with the 
non-invasive methods as a diagnostic tool of non- ethical standards. The Faculty’s Ethical Committee 
alcoholic fatty liver disease among diabetic and non- approval of Ain Shams University was taken before 
diabetic patients. starting the study. Written informed consent was 
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obtained from all participants before enrolment in the 
study. 

All participants were subjected to the following: full 
medical history, thorough clinical examination, 
anthropometric measurements: including weight (Kg), 
height (cm) to calculate body mass index (BMI). 


I- Laboratory investigation including: 


1-Liver function tests (AST, ALT, y-glutamyltransferase 

GGT, total bilirubin), kidney functions, CBC. 

2-Blood test (haptoglobin, §2-macroglobulin, 
apolipoprotein A1). 

3- Serological markers (to exclude Wilson's disease, 

a1-antitrypsin deficiency and bilharziasis). 


subcutaneous depth (> 2 cm); and (5) liver fills entire 
field with no edges visible %®. 

IV-Fibroscan: 

All participants underwent transient elastography, 
using both ultrasounds of 5 MHz and low frequency 
elastic waves. The system consists of a probe with an 
ultrasonic transducer mounted on the axis of a vibrator 
(11,12) Measurements were performed on the right lobe 
of the liver through intercostals spaces between 25 and 
45 mm from the skin surface. For each patient, the 
obtained elasticity value is the median of several 
measurements (usually 10) and the results are 
expressed in kilopascals (kPa), results less than 13 kpa 


4- Antinuclear antibody (ANA) test (to exclude autoimmune non cirrhotics (f0- fl- f2- £3), but in cirrhotic 


hepatitis). 
5- Iron profile: Serum iron, ferritin and total iron binding 
capacity 


6- Viral markers for hepatitis patter (antigen and antibody B). 
I- Scoring systems: 


1-NAFLD fibrosis score: It incorporates different 
variables including (age, BMI, fasting hyperglycemia 
or previously diagnosed diabetes mellitus, platelet 
count, albumin, and AST/ALT ratio). With equation 
{(-1.76+ 0.037X age (yr) + 0.094X BMI (Kg/m?) + 
1.13X impaired fasting glucose/diabetes mellitus 
(yes= 1, no= 0) + 0.99X AST/ALT ratio - 0.013X 
platelet (X109/L) — 0.66x albumin (g/L)} ®. 

2-FIB-4 (fibrosis-4) index: It incorporates different 
variables including (age, AST, ALT and platelet), with 
equation ®. 

Age(y)X AST(U /L) 


FIB—4= PlateletcountiO’/ LX .{ ALT(U/L) 


HI- Abdominal ultrasonography: with the following 


characteristics (1) attenuation of image quickly within 
4-5 cm of depth, making deeper structures difficult to 
decipher; (2) echogenic diffusely but particularly 
important to note brightness within the first 2-3 cm of 
depth; (3) liver uniformly heterogeneous; (4) thick 


patients liver stiffness ranges from 13- 15 kpa to 75 
kpa 4314), 


Statistical analysis 

Data were analyzed using Statistical Package 
for the Social Sciences (SPSS) version 20.0. 
Quantitative data were expressed as mean+standard 
deviation (SD). Qualitative data were expressed as 
frequency and percentage. Independent-samples t-test 
of significance was used when comparing between two 
means. Spearman correlation was used to illustrate 
correlation between different scores. P-value <0.05 
was considered significant. P-value <0.001 was 
considered as highly significant. P-value >0.05 was 
considered insignificant. 


RESULTS 

The study included 100 patients with non alcoholic 
fatty liver disease 50 diabetic patients 29 of them were 
males (58%) and 21 females (42%). 50 non diabetics 25 
(50%) were males, and 25 (50%) were females. The age 
of male patients ranged from (38-64 years) and ranged 
from (40-62 years) among females. Fib-4 and NAFLD 
fibrosis score were statistically significantly higher in 
diabetic group than in non-diabetic group (Table 1). 


Table (1): Scoring systems distribution between diabetic and non-diabetic groups 


Non Diabetic P value 
Mean Standard Mean Standard 
Deviation Deviation 


NAFLD fibrosis score <0.001* 





| Fib_4score | 222 | 0.99 | 152 | 070 |< 0.001 


Liver stiffness was statistically significantly higher in diabetic group than in non-diabetic group (Table 2). 


Table (2): Liver stiffness distribution between diabetic and non-diabetic groups 


Non Diabetic P value 
Eo Standard Mean Standard 
Deviation Deviation 





Liver stiffness (K Pa) <0.001* 


There was significant positive a on Deen liver stiffness score wd (BMI, NA fasting blood glucose (F.B.G), 
2h postprandial blood glucose and TG), while there was significant negative correlation between liver stiffness score and 
(ALT and AST) (Table 3). 
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Table (3): Correlation between Liver stiffness scores and other parameters 


Variables 





Liver stiffness score and NAFLD fibrosis score were statistically significantly higher in those with (>F2) than those with 
(F2 or less) 
(Table 4 and figures 1 and 2). 


Table (4): Differences in liver stiffness score, Fib-4 score and NAFLD fibrosis score between patients with mild to 


moderate fibrosis and those with advanced fibrosis 
Fibrosis stages P value 
Mean Standard 
Deviation 





Diabetic 
status 


O Diabetic 
O Non Diabetic 


I Diabetic 
l Non Diabetic 


Mean NAFLD score 





== F2 = F2 (F3 or F4} 


Fibroscan 


Error Bars: +/- 2 SD 


Figure (1): Difference between NAFLD fibrosis score and liver fibrosis stages 
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Figure (2): Difference between Fib-4 score and liver fibrosis stages 
There was significant positive correlation between liver stiffness score and all patients with (NAFLD and Fib-4) 


score (Table 5). 


Table (5): Correlation between liver stiffness and NAFLD 


fibrosis score among diabetics and non-diabetics 


SSS SEs Liver stiffness values 
R 0.943 


<0.001* 
Fib 4 All patients ae 





DISCUSSION 

The prevalence of NAFLD was 20-30% in 
Europe and in the Middle East, 15% in the Far East and 
10-35% in the most of the United States, with prevalence 
population 57-95% obese, 60-73% diabetic, up to 50% 
hyperlipidemia %®. 

NAFLD itself is a risk factor for increased 
morbidity and mortality plus cardiovascular disease and 
malignancy. Despite all of these, most patients have good 
prognosis if diagnosed at early stages %®. 

We have mentioned in the results that there was 
significant difference between the two groups as 
regard (Fib-4 and NAFLD fibrosis score), where Fib- 
4 and NAFLD fibrosis score were higher in group I 
(diabetic) than in group II (non-diabetic) with non- 
alcoholic fatty liver disease. Previous study by Goh et 
al. “”, had reported that the clinical utility of the 
NAFLD fibrosis score differed between NAFLD 
patients with and without diabetes, with sensitivity to 
exclude advanced fibrosis being 90% of NAFLD 
patients with DM. Diabetes is associated with 
inflammation, oxidative stress and excessive 
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production of hepatotoxic cytokines that all are 
involved in the pathophysiology of non-alcoholic fatty 
liver disease. Diabetic patients with non-alcoholic fatty 
liver disease would experience a higher probability of 
advanced fibrosis and cirrhosis, so their complications 
and mortality will raise °®. 

Moreover, liver stiffness was found to be higher 
in group I (diabetic) than in group II (non-diabetic) 
with non-alcoholic fatty liver disease and this agrees 
with a study conducted by Hajiani et al. °”), who found 
that, evaluation of 70 patients with non-alcoholic fatty 
liver disease cleared that liver stiffness score among 
diabetic patients was highly significant than non- 
diabetic patients with non-alcoholic fatty liver disease. 

So, it is of importance to detect and assess fatty 
liver among diabetics in early stages, the detection of 
early stages of fibrosis can be potentially preventive of 
bad prognosis by more frequent monitoring and more 
strict therapeutic interventions. 

A significant positive correlation between liver 
stiffness score and (BMI, Age, F.B.G, 2h postprandial 
blood glucose and TG) was observed, while there was 
significant negative correlation between liver stiffness 
score and (ALT and AST). Previous study reported 
that body mass index, waist circumference, fasting 
blood sugar levels, and liver enzymes, had significant 
positive correlation with liver stiffness whereas 
triglyceride levels, high-density lipoprotein levels, and 
duration of diabetes mellitus did not correlate with 
liver stiffness 2. 


https://eyhm.journals.ekb.eg/ 


The higher mean liver stiffness values with 
T2DM in our study can be explained in the same 
context and the metabolic significance of the liver 
stiffness values were also demonstrated by its positive 
significant correlation with (BMI, Age, F.B.G, 2h 
postprandial blood glucose and TG). Therefore, liver 
stiffness values may be an additional parameter that 
can supplement the traditional variable representing 
metabolic risk. In addition, NAFLD is now accepted as 
hepatic manifestation of metabolic syndrome, also the 
liver stiffness values would likely be used as a unique 
metabolic parameter that specifically targets the liver. 

There was statistically significant difference 
between Fib-4, liver stiffness score and NAFLD 
fibrosis score as regard patients with advanced fibrosis 
(> F2) than those with mild to moderate fibrosis (F2 or 
less), where Fib-4, liver stiffness score and NAFLD 
fibrosis score were higher in those with (>F2) than 
those with (F2 or less). Previous study by Fallatah et 
al. °}, reported that there was a significant difference 
in the results of liver stiffness scores, APRI and the 
FIB-4 between patients with advanced fibrosis of more 
than F2 and those with mild to moderate fibrosis of F2 
or under. 

There was a significant positive correlation 
between liver stiffness score and all patients with 
(NAFLD and Fib-4) score. Previous study reported 
that there was strong positive correlation between the 
Fibroscan results and AST/ALT ratio, APRI scores, 
and FIB-4 scores 2. 


CONCLUSION 

A combination of Fibroscan, Fib-4 and NAFLD 
fibrosis score provides a valuable non-invasive method in 
diagnosis of NAFLD patients, and this can eliminate the 
need for liver biopsy in patients without clear indication, 
especially diabetic patients that can help in early 
diagnosis of NAFLD before development of fibrosis. 


Limitations of the study: sample size might be small in 
view of the NAFLD prevalence data, but this could be 
compensated by the strict inclusion and exclusion 
criteria. Another limitation is that liver biopsy, the gold 
standard for NAFLD diagnosis, was not used in this 
study, because of complications such a procedure can 
cause, it should not be recommended for every patients 
with NAFLD. 
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